Two photometric follow-up transit (primary eclipse) observations on WASP-43 b and four observations on TrES-3 b are performed using the Xuyi Near-Earth Object Survey Telescope. After differential photometry and light curve analysis, the physical parameters of the two systems are obtained and are in good match with the literature. Combining with transit data from a lot of literature, the residuals (O − C) of transit observations of both systems are fitted with the linear and quadratic functions. With the linear fitting, the periods and transit timing variations (TTVs) of the planets are obtained, and no obvious periodic TTV signal is found in both systems after an analysis. The maximum mass of a perturbing planet located at the 1:2 mean motion resonance (MMR) for WASP-43 b and TrES-3 b is estimated to be 1.826 and 1.504 Earth mass, respectively. By quadratic fitting, it is confirmed that WASP-43 b may have a long-term TTV which means an orbital decay. The decay rate is shown to bė P = (−0.005248 ± 0.001714) s·yr −1 , and compared with the previous results. Based on this, the lower limit of the stellar tidal quality parameter of WASP-43 is calculated to be Q ′ * ≥ 1.5 × 10 5 , and the remaining lifetimes of the planets are presented for the different Q ′ * values of the two systems, correspondingly.
INTRODUCTION
Up to May 2016, about 2600 exoplanets, in which WASP-43 b and TrES-3 b are included, have been discovered with the transit method (http,//exoplanet.eu). When a transiting planet sweeps the surface of its primary star, a part of the light radiated from the star may be transiently obscured. Such an effect manifests a decrease of star flux in observation. By synthesizing the data of transit and radial velocity observations, may be determined the mass and radius of an exoplanet, and furthermore its density, which is a very important parameter for the study of interior structures of exoplanets.
Hellier et al. [1] found that WASP-43 has a transiting companion of planetary size. The mass of this planet is 1.78 Jupiter mass, its revolution period around the star is about 0.81 d, and the orbital semi-major axis is about 0.014 au. Among all the known hot Jupiters it is the nearest one to its primary. Hellier et al. [2] estimated that the number of hot Jupiters with such a short revolution period is less than that of the same kind of objects with the periods stacking up around 3∼4 d by two orders of magnitude. In the same way as WASP-19 b [3] , WASP-43 b can be taken as an example to study the tidal interaction of a planet with its primary star and the remaining lifetime of the planet. Brownet al. [4] suggested that WASP-19 b accelerates the spin of its primary star, and is in the last stage of spirally falling down to its primary. Barkeret al. [5] pointed out that the expected value of Q ′ * may depend upon the mass of the troposphere of a star (being the function of T eff ), and therefore upon the spectral type of the star. WASP-43 is a K-type main-sequence star, it is later than WASP-19 in the spectral type (the latter is of the G type). As suggested by Hellier et al. [1] , WASP-43 b will be an important case to test the theoretical values.
WASP-43 b has been extensively observed and studied by astronomers. The accuracy of the parameters such as the mass and radius of the planet has been significantly raised by Gillon et al. [6] through their multiple high-intensity observations of primary and secondary eclipses. Afterwards, Blecic et al. [7] discovered for the first time the decay of its orbital period ofṖ = (−0.095 ± 0.036) s·yr −1 , based on the mid-transit times given by Gillon et al. [6] and those provided by the amateurs in the transit observation project TRESCA (TRansiting ExoplanetS and CAndidates, see also http,//var2.astro.cz/EN/tresca) [8] . And therefore it is found that the remaining lifetime of WASP-43 b is longer than 5 × 10 5 yr, and the lower limit of the stellar tidal quality parameter is Q ′ * > 12000. The orbital decay rate has been recalculated by Murgas et al. [9] to beṖ = (−0.015 ± 0.006) s·yr −1 with the data of 5 times of the GTC (Gran Telescopio Canarias) observation added in. Chen et al. [10] obtained thatṖ = (−0.09 ± 0.04) s·yr −1 , by reanalyzing the TRESCA data and the additional multiband primary eclipse data of GROND (Gamma-Ray Burst Optical/Near-Infrared Detector).
Recently, by combining the data of 6 observations made by themselves with the previously available light curve data, Jiang et al. [11] obtained thatṖ = (−0.029 ± 0.008) s·yr −1 , which shows a slow decay of orbital period, and obtained the order of magnitude of Q ′ * to be about 10 5 . Based on the results of predecessors and in addition to their own 15 sets of new transit data, Hoyer et al. [12] obtained by fitting thatṖ = (−0.00002 ± 0.0066) s·yr −1 , so they concluded that the period of WASP-43 b is constant, without orbital decay, and thus determined that Q ′ * ≥ 10 5 .
The TrES-3 system consists of an adjacent G-type dwarf and a hot Jupiter with its orbital period to be 1.3 d, which is one of the known hot Jupiters relatively close to their primary stars, found by O'Donovan et al [13] , and also detected by the SuperWASP Survey of Collier Cameron [14] . Later, Sozzetti et al. [15] improved the measuring accuracy of the system data by the new photometric and spectroscopic observations, redetermined the physical parameters of the system, and studied the transit timing variations (TTV) of TrES-3 b. Having carried out 9 follow-up photometric observations, and combining with the transit data given in the previous literature [15] , Gibson et al. [16] gave the period ratio between the potential perturbing planet in the system and TrES-3 b, as a function of the mass upper-limit of the potential perturbing planet. They found that the accuracy of O − C is high enough to detect an Earth-mass planet located at the 2:1 mean resonance of TrES-3 b with a circular orbit. Christiansen et al. [17] found a long-term variation in the light curve of TrES-3 by means of 7 transit observations, and suggested that it may be caused by starspots. Similarly, Lee et al. [18] obviated the possibility of obviously periodical TTVs in the system through the data analysis of their own 4 observations in combination with the observations made by predecessors and TRESCA, and suggested that the fluctuation of O − C may be caused by the activity of stellar magnetic field. Turner et al. [19] obtained the similar conclusion by analyzing their 9 optical and near-UV observations. Kundurthy et al. [20] did not find the evidence of TTV with the analysis of 11 transit observations and of the mid-transit times in the relevant literature, and gave the maximum mass of the potential planet which may be located at the 1:2 resonance of TrES-3 b to be 0.66 Earth mass. Jiang et al. [21] displayed the results of 5 transit observations of TrES-3 b, and after analyzing the data of mid-transit times in combination with the light curve data of predecessors, they suggested that there exists probably a periodical term of TTV with a single frequency. Vaňko et al. [22] concluded that during a period of 4 yr there is no possibility to exist a periodical TTV signal with an amplitude greater than 1 min by means of many observations in combination with the data of other authors. Their analysis has ruled out the possibility of existence of a planet greater than Earth mass which is located at the 3:1, 2:1, 5:3 and 3:5, 1:2, 1:3 resonances of TrES-3 b. They found furthermore by means of numerical integration that in the system a planet will be dynamically unstable with its semi-major axis in the range of 0.015∼0.05 au, while in the region beyond 0.05 au a planet will exhibit chaotic behaviors in dynamics, and the energy dissipation will raise with the increases of the initial eccentricity and orbital inclination. Based on all the work mentioned above, two photometric follow-up observations for the primary eclipse of WASP-43 b and four observations for TrES-3 b are performed using the Xuyi Near-Earth Object Survey Telescope, respectively, and the relevant physical parameters of the two systems are calculated. Combining with the data of other authors, the transit timing variations are calculated and discussed, the lower limits of stellar tidal quality parameter of the primaries are deduced, and the remaining lifetimes of the planets are further simulated. In the second section, our observational results and the photometric data treatment will be demonstrated. In the third section, the fitting of light curves will be described. In the forth section, the orbital periods of WASP-43 b and TrES-3 b will be estimated, and the transit timing variations will be analyzed. In the fifth section, Q ′ * for the two systems and the corresponding remaining lifetimes of the planets will be discussed. In the final section, a conclusion and the prospects for the future work will be presented.
OBSERVATIONS AND DATA TREATMENT
The two objects are observed with the Near-Earth Object Survey Telescope at the Xuyi Station of Purple Mountain Observatory, Chinese Academy of Sciences. The telescope is a Schmidt optical telescope with an effective aperture of 1.04 m, focal ratio of f /1.8 and haloless effective field of view of 3.14 • . It is the largest in aperture among the same type telescopes in China, and the fifth all over the world; the seeing at the station is better than 1 ′′ . Its pointing accuracy in actual observations is 8.16 ′′ (rms); the tracking accuracy is better than 1 ′′ (rms) within 10 min under the CCD guidance. During our observations, the telescope was equipped with a 4K × 4K CCD detector (now upgraded as a 10K × 10K CCD detector) with its effective field of view (FOV) of 1.94
• × 1.94
• and angular resolution of 1.705 ′′ /pixel. Now the telescope is equipped with a standard Bessel photometric system and a Sloan digital survey photometric system. The readout time of the camera is about 43.2 s under the 200 kHz two-channel readout mode.
The data treatment of observed images is performed with the IRAF (Image Reduction and Analysis Facility) software. At first, the FIT image files obtained from the observation are transformed into the FITS image files (both formats belong to the Flexible Image Transport System) by using the RFITS program in the DATAIO package. Then, a pretreatment of CCD images is implemented with the standard procedure of the CCDPROC program in the CCDRED package, including the background subtraction, flat field correction, and cosmic-ray deletion. A main background is obtained by synthesizing about 10 frames of zero-exposure backgrounds with the method of median merging; about 10 flat fields are measured with the morning and evening twilight in the selected region with a suitable flux and uniform irradiation, then to have them normalized and merged into a main flat field by means of median merging. The dark current of CCD can be neglected because it is lower than 0.007e − /p/s@−100 o C. The initial time of each exposure is recorded at the head of the FITS image file in Beijing Time (8 h advanced to the Coordinated Universal Time (UTC)), then it is modified into the middle time of exposure, and converted to a Julian date (JD). The fluxes of objective stars and reference stars are obtained by means of aperture photometry and using the APPHOT package in the IRAF software. Before photometry, in order to eliminate the influence of tracking errors of the telescope, all the images are aligned by using IMALIGN, then the positions of objective stars and their reference stars are determined by using FIND. With this algorithm, the central positions of star images are acquired by fitting the edge distribution in the x and y directions with a Gaussian function. Similarly, the full width at half maximum (FWHM) of point spread function of the star image is fitted with a Gaussian function to show the influence of seeing. When the aperture photometry is performed with the PHOT program, generally we will test many sets of the aperture sizes and sky background rings to choose finally the parameter setting which makes the accuracy of light curve highest; meanwhile, the flux of adjacent dim stars must be excluded in a reasonable scope, so that its influence on the photometry may be neglected. In general, the finally selected aperture size is 2∼3 times of FWHM, and it is shown that the photometric result with such a dynamically selected aperture is better than that with an aperture of fixed radius. After testing multiple reference stars, finally the adjacent nonvariable star which is most analogous with the objective star in color and luminosity, and free of the flux overflow and the light pollution of peripheral stars is selected as the reference star. A differential photometry is implemented by a division of both fluxes to obtain the light curve. In general, we will select multiple reference stars to obtain multiple light curves, then, among them the one which has the least out-of-transit (OOT) dispersion is selected to make the follow-up fitting and calculation. Taking the straight line fitted with the OOT observational data as a standard, all the observed light curves are finally normalized to the relative flux values.
WASP-43 b
On 24th April 2011 and 7th May 2011, two photometric observations on the event of primary eclipse of WASP-43 b were carried out, respectively. During the first observation, as the sky was clear and favorable to photometric observation, the photometric errors were within 2∼3 mmag; while during the second observation on 7th May, because of the relatively lower elevation angle in the observation and the rather undesirable weather condition, the noise was comparatively large, the photometric errors were within 3∼8 mmag. Table 1 gives the observational information in detail (in which RJD = JD − 2450000/d).
TrES-3 b
On 9th October 2010, 29th January 2011, 25th March 2011 and 11th April 2011, four photometric observations on the event of primary eclipse of TrES-3 b were carried out, respectively. Among all the observations, during the first observation, as the sky was most clear and most favorable to photometric observation, the photometric errors were within 2∼3 mmag; during the second observation, the initial elevation angle was relatively lower, the photometric errors were within 2∼3 mmag; during the third observation, as the weather condition was relatively undesirable, the photometric errors were within 3∼5 mmag; while at the ingress of the fourth observation, because of the thin cloud cover, the image noise was rather large, and in order to remove its influence the data in this interval were omitted in the light curve fitting, thus the photometric errors were within 2∼5 mmag. In Table 2 , the observational information is given in detail. 
LIGHT CURVE FITTING
In general, the white noise can hardly dominate the light curves obtained from the groundbased observations, because of the existence of time-correlated red noises caused by a variety of instrumental and atmospheric effects, including the distortion of light curve caused by the difference of spectral type between the objective and reference stars, the variation of stellar image position caused by the gravity deformation of the instrument, the effect of atmospheric refraction, the tracking error; the variation of stellar image size caused by the variation of seeing, and so on. All these noises must be decorrelated by means of model fitting. In addition, during the primary eclipse, the light of the primary star obscured by a planet in its diverse positions may be influenced by the effect of stellar limb darkening. We adopt the quadratic limb-darkening law derived from an one-dimensional stellar atmosphere model [23−25] , namely
in which µ = cos θ (θ is the included angle between the observer's line of sight and the normal line of a point on the stellar surface), I 1 and I µ are respectively the brightness seen by the observer at the stellar surface center and at the point where the included angle with the normal line is θ; u 1 and u 2 are the first-order and second-order limb darkening coefficients, respectively. The TAP (Transit Analysis Package) [26] is applied to the light curve fitting, and the IDL (Interactive Data Language) is used for this package. The red noises are simulated with the wavelet analysis method on the basis of the transit light curve model of Mandel and Agol [27] , then, a Monte-Carlo fitting of Markov chain (MCMC) [28] is implemented with the generated likelihood function as the statistical basis. Meanwhile, the EXOFAST of Eastman et al. [29] is also employed by the TAP, so as to realize the Mandel & Agol model in IDL.
For each light curve, the parameters to be fitted by the TAP include the planet's revolution period P , orbital inclination i, the ratio between the orbital semi-major axis and the stellar radius a/R * , the ratio of the radius of the planet to that of the star R p /R * , the mid-transit time T mid , the first-order and second-order limb-darkening coefficients u 1 and u 2 , the orbital eccentricity e, the argument of periastron of the orbit ω, the interception on the vertical axis F int and slope F slope of the atmospheric mass which is used to compensate linearly the global change tendency of atmospheric mass, as well as the non-correlative Gaussian white noise σ white and time-correlated red noise σ red (which is shown as a function of 1/f γ , in which f is the frequency, and γ is assumed to be 1). Among them, P can be determined only by multiple primary eclipse observations, while e and ω can not be obtained only by the photometry of primary eclipse, and they are generally determined by the radial velocity method or deduced from a combined calculation of primary eclipse with secondary eclipse. Considered that both WASP-43 b and TrES-3 b are hot Jupiters of short period, even probably situated in synchronous rotation owing to the tidal effect, so e is generally assumed to be 0. Before the MCMC fitting is performed with the TAP, it is necessary to set up the initial values for the above-mentioned parameters; and when the fitting is performed with the TAP after the initial values have been selected, all the above parameters can be selected as: (1) fixed completely; (2) completely free variables; (3) variables in accordance with a Gaussian function, namely the a priori Gaussian variables. Furthermore, all the above parameters may be correlated among multiple light curves, provided they are not fixed completely.
As far as the limb darkening effect is concerned, the quadratic limb darkening model is selected in the fitting process as described afterwards, and the initial values of the coefficients u 1 and u 2 of limb darkening effect are given by the online tool EXOFAST [29] . This program is based on the table of coefficients of quadratic limb-darkening effect deduced by Claret et al. [25] , and according to the effective temperature T eff , surface gravitational acceleration lg g, metal abundance [Fe/H] and micro-turbulence factor V t of the primary star, we can obtain the result by a calculation of double-linear interpolation at the SDSS r ′ -band that used in our observations.
WASP-43 b
The main parameters of the primary WASP-43 are selected from Gillonet al. [6] . Southworth [30] found that there exists probably a difference of 0.1∼0.2 between the best-fit limb-darkening coefficients and the theoretical values obtained from interpolations, hence, when u 1 and u 2 are fitted, the theoretical values are taken as the a priori Gaussian medians, and that σ = 0.5 is assumed, so that the full width of Gaussian distribution may cover this difference. Meanwhile, in order to minimize the potential degeneracy among parameters, the period is selected to be fixed as that given by Table 5 of Gillonet al. [6] , and the orbital eccentricity e and the argument of periastron ω are fixed to be 0. Because of the fixed orbital period, the orbital semi-major axis and eccentricity should not be fitted as fully free parameters. Therefore, when the TAP runs, the initial values of the orbital inclination i, the ratio of orbital semi-major axis to stellar radius a/R * , and the magnitude of errors σ are taken from Table 5 of Gillonet al. [6] . While the ratio of planetary radius to stellar radius R p /R * (with its initial value taken from Table 5 of Gillonet al. [6] ) and the mid-transit time T mid , as the main parameters to be obtained from light curve fitting, are assumed to be the fully free parameters to obtain their best-fit values by light curve fitting. Table 3 shows the initial parameter setting in detail. The fitting result obtained by using the TAP is shown in Table 4 . All the parameters and their errors are listed in the table. In addition, the light curves obtained from the observations and their best-fit models are illustrated in Fig.1 .
The error bars of orbital parameters and of the mid-transit time shown in Table 4 are originated from the TAP calculation. 5 MCMC chains with a length of 10 6 are calculated by using the TAP, and the final result is obtained by the combination of all the MCMC chains.
In the result are recorded the values of 15.9%, 50.0% and 84.1% percentages, in which the value of 50.0% percentage is the median value which is taken as the optimal value, and the values of other two percentages give the upper and lower limits of the error bar. Such an error estimation has been passed successfully the exam in the paper of Gazak et al. [26] , and has succeeded in the tests of a few of other literature (for example, in References [9, 11-12, 21, 31] , etc.), hence, our error bars obtained here should be in accordance with the quality of the light curve data, and give a reliable error estimation. It is evident after a comparison that in the calculated error range, all our parameters of the system are in good match with the corresponding ones in the previous literature (for example, References [6, [10] [11] , etc.) 
TrES-3 b
The main parameters of the primary TrES-3 are selected from Sozzetti et al. [15] . Similarly, the theoretical values of u 1 and u 2 are taken as the a priori Gaussian medians to make fitting, and it is assumed that σ = 0.5. Meanwhile, according to Table 7 of Sozzetti et al. [15] , the value of P is chosen to be fixed, and e and ω are fixed to be 0, so as to minimize the potential degeneracy among parameters. When the TAP runs, the initial values of i and a/R * , and the magnitude of errors σ are taken from Table 7 of Sozzettiet al. [15] . R p /R * and T mid are assumed as fully free parameters to obtain their best-fit values by light curve fitting. Table 5 gives the initial parameter setting in detail. The parameters fitted by using the TAP and their errors are shown in Table 6 , and the light curves obtained from the observations and their best-fit models are illustrated in Fig.2 .
Similarly, 5 MCMC chains with a length of 10 6 are calculated with the TAP, then the final result and errors are obtained by combining all the chains. It is apparent after a comparison that all the parameters of the system are in good match within the error range with the corresponding ones in the previous literature (for example, References [15, [21] [22] , etc.) 
ORBITAL PERIOD AND TRANSIT TIMING VARIATION
For the convenience to compare with the relevant parameters in the other literature, the online transformation tool of Eastman et al. [32] is used to convert our mid-transit times that obtained above by fitting from the UTC-based JD into the barycentric Julian date under the barycentric dynamical timescale (BJD TDB ). In order to cover the planet's primary eclipse epochs as wide as possible to calculate more precisely the planet's orbital period P and to analyze the potential TTV in the system, besides our data of mid-transit time T mid , we have obtained the T mid data of multiple light curves from the transit data published in the literature, and they are homogenously deduced to BJD TDB . Using all the data of T mid obtained above, the new planet's primary eclipse epoch and orbital period P may be acquired by a least χ 2 fitting on the following linear function:
in which, T 0 is the reference time; E, the planet's primary eclipse epoch (the primary eclipse epoch in the literature where the planet was discovered is generally defined as E = 0, other primary eclipse epochs are accordingly defined); T c (E), the mid-transit time calculated under the given epoch E = 0. 
In order to investigate if there exists a long-term variation of orbital period, a further analysis is carried out. The long-term decay of a close-in planet's orbit implies that there may exist some process of orbital energy dissipation, such as the tidal effect and others [33−34] . A simple model under the assumption that the period has a constant variation is given as the following quadratic function:
This model was suggested by Adamset al. [33] , in which δP = PṖ .
The optimal parameters in Eqs. (2, 3) are obtained by the least-χ 2 fitting, and the solution is derived by the Levenberg-Marquardts least square algorithm which is realized by the MPFIT package of Markwardt [35] based on IDL. In the succeeding comparisons, the optimal model will be chosen according to the Bayes information criterion (BIC), namely,
in which, k is the number of free parameters; N , the number of data points to be fitted. The finally adopted model is that with the minimum BIC value.
WASP-43 b
The above-mentioned methods and procedures for data treatment and light curve fitting, as well as the software in use are basically as same as those of Jiang et al. [11, 21] . In order to ensure the identity of data acquisition so as to raise the accuracy of calculation, we have selected the primary eclipse epochs and T mid data from Table 5 of Jiang et al. [11] (including the 22 sets of Gillonet al. [6] , 1 set of Chen et al. [10] , 2 sets of Maciejewskiet al. [36] , 1 set of Murgas et al. [9] , 5 sets of Ricci et al. [37] and 8 sets of Jiang et al. [11] ), which are combined with our first set obtained above (the second set is out of use due to its large error caused by the weather and others factors), as well as the 9 sets of Hoyeret al. [12] , 6 sets of Stevenson et al. [38] and 1 set of Hellieret al. Thus, after a synthetical analysis of our data and the data in the newly published literature, we prefer slightly the quadratic curve model rather than the linear model for the fitting of the mid-transit times (T mid ) of WASP-43 b, namely, from the analysis on the presently existing data we tend to think that there exists a long-term TTV, or an orbital decay, but the BIC difference between the two is rather small. Our data used for fitting and the resultant O − C after fitting are shown in Table 7 , and the distribution of O − C data are illustrated in Fig.3 . It is clear from a comparison that within the error range the period P obtained through linear fitting is in match with the previous literature (for example, References [6, 10-11], etc.). As for the result obtained by quadratic fitting, the time span of our data used for fitting is so long that more than 2300 primary eclipse epochs are covered, it is similar to Jiang et al. [11] and Hoyer et al. [12] , but longer than Blecic et al. [7] , Chen et al. [10] and Murgas et al. [9] , which used about 1000 epochs for fitting, by more than two times, hence our fitting result of δP is close to those of former ones, but one order of magnitude less than those of latter ones, it corresponds to a decay rateṖ of different order of magnitude. A further discussion on the planetary orbit decay will be given in the next section. In order to confirm whether there exists a periodic TTV in the system so as to search other objects in it, the discrete Fourier transform program PERIOD04 [39] is applied to the O − C of WASP-43 b in the frequency domain within the Nyquist frequency range in the light of Lee et al. [18] , and it is found that the highest peak of frequency is 0.002816, and the signal-to-noise ratio of the corresponding amplitude is 2.6. According to the empirical results of observational analysis [40] and of numerical simulation [41] , only when the signal-to-noise ratio of amplitude attains at least 4.0 can a good confidence be obtained, but this signal-to-noise ratio has not attained the criterion of confirmation. Therefore, we are inclined to consider that the evidence of periodic TTV signals is not found in the O − C distribution of the WASP-43 system according to the analysis on the data available now. The symbols have the same meanings as in Fig.1 .
For the case when two planets are located at the j : (j + 1) mean motion resonance (MMR), an analytical formula has been given by Agol et al. [42] to estimate an approximate amplitude δt max of the transit timing variation caused by the gravitational disturbance as follows,
in which, m pert and m trans are the mass of a companion and that of the transiting planet, respectively; P , the orbital period of the transiting planet. For the WASP-43 system, with the standard deviation of O − C of 44 s, the period P = 0.81347403 d as calculated above, and the mass of WASP-43 b to be m trans = 2.034 M Jup [6] , in which M Jup is the Jupiter's mass, it may be obtained that the maximum mass of the potential planet located near the 1:2 resonance of WASP-43 b is m pert ≤ 1.826 M ⊕ , in which M ⊕ is the Earth's mass. The maximum mass of a potential planet located near the resonances of higher orders may be even larger.
TrES-3 b
Similarly, in order to ensure the identity of data acquisition, we have selected the primary eclipse epochs and T mid data from Table 4 of Jiang et al. [21] (including the 8 sets of Sozzettiet al. [15] , 9 sets of Gibson et al. [16] , 1 set of Colon et al. [43] and 5 sets of Jiang et al. [21] ), which are combined with our first two sets obtained in the third section (the later two sets are out of use due to their large errors caused by the weather and other factors), as well as the 4 sets of Lee et al. [18] , 7 sets of Christiansen et al. [17] , 1 set of Sada et al. [44] , 12 sets of Vaňko et al. [22] , and 11 sets of Kundurthy et al. [20] , totally 60 sets of data From the above synthetical analysis of our data and the data newly released in the literature, we prefer the linear model for the fitting result of T mid of TrES-3 b, namely, we tend to think that no evident long-term TTV or orbital decay has been found in the data available now. Table 8 shows our data used for fitting and the resultant O − C of the fitting, and the distribution of O − C data are illustrated in Fig.4 . It is clear from a comparison that within the error range the period P obtained through linear fitting is in match with the previous literature (for example References [15, [21] [22] , etc.). Similarly, the program PERIOD04 is also applied to the O − C data of TrES-3 b in the frequency domain within the Nyquist frequency range to confirm whether there exists a periodic TTV, and it is found that the highest peak of frequency is 0.04388, which corresponds to the signal-to-noise ratio of amplitude of 3.2, and deviates from the criterion of confirmation that the signal-to-noise ratio attains 4. Therefore, we tend to believe that no significant evidence of periodic TTV signals has been found in the O − C distribution of the TrES-3 system according to the analysis of data now available. For the TrES-3 system, according to Eq. (5), from the standard deviation of O − C of 62 s, the period P = 1.3061866 d calculated in the foregoing paragraph, and the mass of TrES-3, namely m trans = 1.910 M Jup [15] , we can obtain that the maximum mass of a potential planet located near the 1:2 resonance of TrES-3 b is m pert ≤ 1.504 M ⊕ . And the potential planets with an even larger maximum mass may exist near the positions of higher-order resonances. Moreover, the TTVs observed in the TrES-3 system also may be caused by the stellar magnetic activity of its primary, such as the spot activity [17−19] . 
Q ′ * AND THE REMAINING LIFETIME OF A PLANET
According to the tide theory, the close-in transiting planets, such as WASP-43 b and TrES-3 b, may undergo a very strong effect of tidal dissipation (see for example References [45] [46] [47] [48] , etc.). Such a dissipative effect is caused by the planetary tide and stellar tide. The former plays a dominant role when the planet has a significant eccentricity so as to make the planet's rotation synchronize with its orbital motion and to make its orbit circularized and decayed, while the latter will keep the planet's orbit decay after it has become circular, until the planet spirally falls down to the vicinity of its Roche limit a R = 2.16R p (M * /M p ) 1/3 and disintegrates [49−50] (in which R is the radius, M is the mass, the subscripts * and p indicate the star and the planet, respectively), because the system can not attain the state of tidal equilibrium due to total angular momentum less than the critical angular momentum (see for example References [1, 34, 51-52], etc.). The present orbits of the two systems that we have observed are very close to a circle (with an eccentricity far less than 0.1), being in the state of stellar tidal evolution. The timescale of tidal evolution with which the present orbit of a planet decays to the vicinity of the Roche limit represents the remaining lifetime of the planet. However, this timescale is not definite, because the stellar tidal dissipation coefficient Q ′ * , which characterizes the tidal effect, can not be determined as it varies within a broad range of several orders of magnitude, it seems absolutely reasonable that 10 6 < Q ′ * < 10 9 [53] . For a transiting exoplanet, to measure the decay rate of its orbital periodṖ is a method to directly estimate Q ′ * (see for example References [12, 52, [54] [55] , etc.). Concretely speaking, the formula given in the paper of Birkby et.al [55] may be used to calculate the shift of transit time T shift in a certain time interval T :
in which, the rate dn/dT with which the frequency of orbital mean motion varies with the time is expressed as
in which, a is the orbital semi-major axis of a planet; n = 2π/P , the frequency of mean orbital motion of the planet. This formula is tenable under the simplified conditions that the relevant tidal frequency is equal to n, the orbital eccentricity of the planet is e = 0, the planet's rotation period is in synchronization with its revolution period, and the rotational angular velocity of the primary star is equal to 0. The minimum value of Q ′ * may be calculated by substituting T shift , which can be obtained by a long-term observation, into the equation.
When a planetary system satisfies the conditions that the planet's orbital eccentricity is small, it rotates synchronously, and the orbital period of the planet is less than the rotation period of the primary (the conditions are basically tenable for an unstable transiting planet), the theoretical formula to calculate the planet's remaining lifetime with a given Q ′ * is [34] :
This timescale should accord with the evolutionary timescale of the system and the statistical distribution of evolution of known hot Jupiter groups. According to the grouped study on the exoplanets which revolve on circular orbits around their primary stars with a surface convection region, Penev et al. [54] suggested that the statistical probability distribution of remaining lifetimes given by Q ′ * ≥ 10 7 has a confidence of 99%.
Moreover, according to the classical tide theory and under the assumption that the eccentricity of the planet is zero, the mean change of the planet's orbital semi-major axis deduced by Rodríguez et al. [56] may be modified as:
in which, k * and Q * represent the Love number and tidal quality parameter of a star, respectively. In this paper, the modified stellar tidal quality parameter Q ′ * ≡ 3Q * /2k * is used.
Therefore, based on the derived minimum value of Q ′ * , the remaining lifetimes of WASP-43 b and TrEs-3 b are analyzed respectively according to the different values of Q ′ * and by means of theoretical calculation and numerical simulation, then a discussion is made on the indefinite parameter Q ′ * .
WASP-43 b
For WASP-43 b, the lower limit of Q ′ * given by the previous studies ranges between 10 4 and 2 × 10 5 [7,11−12] . From Eqs. (6, 7) , and based on ourṖ ≈ −0.0070 s·yr −1 (the maximum estimate in consideration of the error influence, see also Hoyeret al. [12] ) obtained in the foregoing paragraph, we can conclude that when Q to the time span of the data used for fitting by this paper), T shift ≈ 10 s, which is quite different from the standard deviation of O − C (62 s) obtained by us. It may be, therefore, conjectured that there exist probably in the planetary system other factors causing TTV, such as the gravitational disturbance of other objects in the system, the stellar activity and so on as mentioned above. Assuming that Q ′ * is respectively 10 5 , 10 6 , 10 7 , 10 8 and 10 9 , and adopting the orbital and physical parameters of the system given by Sozzettiet al [15] , from Eqs. (9) is carried out to obtain the tidal evolution curves of TrES-3 b shown in Fig.6 . The times when TrES-3 b will be disintegrated by the tidal effect are calculated respectively to be 7.2 Myr, 72 Myr, 720 Myr, 7.2 Gyr and 72 Gyr, which correspond to Q ′ * = 10 5 , 10 6 , 10 7 , 10 8 , 10 9 , and they are also basically in accordance with the evolution timescales obtained from theoretical calculations. If the conclusion of Penev et al. [54] that Q ′ * ≥ 10 7 is adopted, the remaining lifetime of TrES-3 b will be between 700 Myr and 70 Gyr. 
SUMMARY AND PROSPECT
Two photometric follow-up transit (primary eclipse) observations on WASP-43 b and four observations on TrES-3 b are performed using the Xuyi Near-Earth Object Survey Telescope of Purple Mountain Observatory. After data treatment and differential photometry the light curves are fitted according to the transit models to obtain the physical parameters of the two systems, which are compared with the results given in the previous literature, it is found that they are in good match within the error range. Combining with the data in a variety of literature, the residuals (O − C) of mid-transit times of the two systems are fitted with the linear and quadratic functions, respectively. With the linear fitting, the orbital periods and TTVs of the planets are obtained and discussed. No obvious periodic TTV signal is found in both systems, and the maximum mass of a potential planet located at the 1:2 orbital resonance for WASP-43 b and TrES-3 b is given to be 1.826 and 1.504 masses of Earth, respectively. By quadratic fitting, the long-term TTV, or the orbital decay, is not found for TrES-3 b; while it is revealed that WASP-43 b may have an orbital decay, and the rate of orbital decay for WASP-43 b is shown to beṖ = (−0.005248 ± 0.001714) s·yr −1 , which is in accordance with the result given in the literature [12] , but one order of magnitude less than those in the early literature [7, [9] [10] [11] . Based on this, the lower limit of the stellar tidal quality parameter of the WASP-43 system is calculated to be Q ′ * ≥ 1.5 × 10 5 . Finally, the remaining lifetimes of the planets are presented after the respective calculations and simulations with the different values of Q ′ * for the two systems. The CCD device of the Xuyi Near-Earth Object Survey Telescope used in our observations is of 4K×4K, its angular resolution is 1.705 ′′ /pixel, and the readout time is 43.2 s, thus the problem of under sampling occurs in both time and space, and it results in a relatively large systematic error and the deficiency of the photometric data quality. Now, the CCD of the Xuyi Near-Earth Object Survey Telescope has been upgraded to 10K×10K pixels with its readout time of about 20 s under some readout modes, so that the sampling rate has been markedly raised, and the photometric data quality is well improved. In addition, to make observation by adopting the defocusing technique can restrain the influence of instrumental effect, and increase the photometric accuracy [57−60] . Therefore, we plane to use continually the Near-Earth Object Survey Telescope, and will carry out the follow-up photometric observations of valuable transiting objects with the defocusing technique, as well as the relevant study of TTVs.
As far as transiting exoplanets are concerned, the tidal effect has a significant influence on them. The lower limit of stellar tidal quality parameter Q ′ * can be determined through the transit observations with long temporal baselines, so as to study the historic and future dynamical evolutions of a planetary system, and therefore to improve our knowledge about the dynamical evolutions of exoplanetary systems. It is of important significance, we shall continue our study of dynamics in this aspect together with the relevant observations.
